A RECONCILING ELECTRICAL POWER OSCILLATION DAMPING CONTROLLER BY STATCOM FOR ENERGY STORAGE by Anusha, Konda & Achari, K. Narasimhaiah
Konda Anusha* et al. 
(IJITR) INTERNATIONAL JOURNAL OF INNOVATIVE TECHNOLOGY AND RESEARCH 
Volume No.5, Issue No.4, June – July 2017, 6529-6533.  
2320 –5547 @ 2013-2017 http://www.ijitr.com All rights Reserved.  Page | 6529 
A Reconciling Electrical Power Oscillation Damping 
Controller By Statcom For Energy Storage 
KONDA ANUSHA 
M.Tech Student, Dept. of EEE, G. Pullaiah College 
of Engineering and Technology, Kurnool(Dt), A.P, 
India  
K. NARASIMHAIAH ACHARI 
Associate Professor, Dept. of EEE, G. Pullaiah 
College of Engineering and Technology, 
Kurnool(Dt), A.P, India
Abstract: This essay describes a manner to invent robust law misgiving dispirit leader of an electricity 
cache type a fixed coexistent compensator is state-of-the-art FACT method, whatever manages both 
operating and reoperation strength at PCC in the management technique. To advocate sovereignty 
organization balance, dampen of low repetition management misgivings are elemental, and that is 
measured by adopting a warn reckoning skill positioned on modified recurrent first plaza finding. During 
the disturbances, the planned purpose vigorous by increasing the dampening of the technique at the 
extraordinary frequencies, technique framework uncertainties and different tie limits of the passive 
contemporary compensator. i.e., STATCOM. Paper examines the figure of an impress of alive and keen 
management inoculation of prestige arrangement, whatever will bear out applying two machinery design 
and dampen organizer form. This predominant scheme optimizes the appearance of dynamic and 
reoperating sovereignty inoculation at contrasting link tends of STATCOM with dynamism repository 
will rise adopting simplified wear. The come from of the survey shows that the recommended rule plan 
provides active law uncertainty dampen withal the tie moment of the design and the process variables 
uncertainties will be verifiable through strength process simulation. 
Keywords: FACTS; Point Of Common Coupling (Pcc); Management; STATCOM;  
I. INTRODUCTION 
In contemporary boldness, the electrical law 
process has grown up in size and complexities with 
more company of communication to dull the 
heighten in the AC strength request. So, the 
planning of new uphill work, hefty law broadcast 
lines are troublesome for the reason that cheap, 
civil and substantial problems. On the footing of 
clone back strand, many FACT technologies have 
been refined. Furthermore, as a common FACT 
devices, fixed coincident compensator(STATCOM) 
antiquated refined and employ trip at transport 
flatten to mollify strength condition and defend 
intensity, strength misgiving dampen at gearbox 
flatten by nervous law command[1]- [2].With today 
advances in potential depot robotics by equipping 
the STATCOM with a strength stockpile technique 
associated with dc link of the messenger has now 
belonged to workable for reliable say electricity 
manage and rejection of sovereignty structure 
disturbances[5]. Wind dynamism and alternative 
scattered breed will present a mild easy way for 
more strength depot into strength technique and 
companion balance enrichment exercise is potential 
from the strength sources [6]. Due to the reciprocal 
action by the whole of the structural components 
the ultrahigh frequency electro-automatic 
vibrations present in a strength process. These 
uncertainties regularly in the area of 0.2Hz to 
2.5Hz. In this respect, FACT rollers both pitch and 
array contour have been conventional to progress 
the arrangement establishment factor dampen of the 
particular ultrahigh frequency uncertainties [1]. In 
the above-mentioned case of pitch linked FACTS 
commanders (SVC &STATCOM), First Wave 
establishment and management faltering dismay 
perhaps produced by unstable the potential at the 
degree of popular coupling(PCC)using precise 
strength enema; But one obstacle of the turn 
commanders for this moderately applications is that 
PCC heat must be managed in reach the specialized 
limits(commonly 'tween ±10% of the appraised 
potential) and this reduces in the direction of 
discourage yield individually compensator. Active 
sovereignty enema obtains at the time fleeting and 
this injected enthusiastic management affects the 
PCC potential direction externally changeable the 
potential strength moderately. In the way back 
when, strength structure referee sway as an 
economical and practical approach to damp out 
uncertainties. Where descend of expunging and 
lead-lag refine links are used to cause the manage 
dossier signals. This type of administer handle only 
at the moment situation the composer of refining 
links is optimized and also is boost feedback is 
poor separately density of electron changing 
uncertainty. 
 
 Simplified two-machine system with E-
STATCOM. 
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Fig.1.1. Block diagram of the control of E-
STATCOM. 
In new agedness, as new solutions FACTS, 
commandlers with electricity stockpile are used for 
strength organization strength increase out-of-date 
discussed in [4]-[6]. This command plan optimizes 
the enemy of dynamic and relative law to arrange 
identical dismay at discrete locations in the law 
technique. This is achieved applying modified 
circular gutter green method as described in 
[9],[10] will be well-known count recommended 
manage signals from narrowly deliberate signals. 
Finally, the potency of scheduled command 
purpose will be validated via duplication and 
enhance governing achieved straight hairy 
commander. 
II. SYSTEM MODELING 
A Simplified two-machine process with E-
STATCOM is recognizable inspect the crash of the 
E-STATCOM on the strength technique sway. This 
two-machine structure approximates a cumulative 
wear of two area law structure, spot each area 
characterized by some synchronized generators. 
Synchronous generators are designed as electricity 
antecedents of eternal magnitude (VG1, VG2) and 
with their reciprocal rotor perspectives laggard an 
ephemeral reactance (Xd1, Xd2). The 
communication arrangement contains two diesel 
and they are pictured individually proportionate 
flow reactances (XT1, XT2) and the broadcast line 
is expressed with equal reactance (XL=XL1=XL2) 
as established in fig. For plain evaluation losses in 
the broadcast, the technique is undervalued. 
Initially long-term discourage in the structure is 
zero when stereotyped dampen in the generators is 
ignored. 




Where                   𝑋1 = 𝑋𝑑1
′ + 𝑋𝑡1 + 𝑋𝐿1 
        𝑋2 = 𝑋𝑑2
′ + 𝑋𝑡2 + 𝑋𝐿2 
 For evaluation goal, the electronic attachment 
degree of the messenger too Automatic 
transmission line is characterized individually 
guideline ‘a’ is expressed as The manage policy of 
E-STATCOM consists of two rule loops. They are 
Outer rule Loop and Inner manage loop. The 
remote command loop that perhaps POD 
administered as potential or as potential or dc-link 
heat. It will set the recommendation modern for the 
intimate modern administered. The restrained alarm 
bet on the type of superficial command loop. The 
rule algorithm is guillotined in DQ-writing prepare. 
Where PLL (phased locked loop) [7]is well-known 
chart the potential direction from the grid 
electricity way. Synchronizing the PLL with the 
grid electricity course, the injected moderns of d-q 
component manage the injected dynamic and 
enthusiastic strength definitely. The superscript„*‟ 
denotes the corresponding tribute cue. The surface 
manage loop is supposed as POD commander and 
particulars portrayal gather in piece 3. Initially, we 
embrace that the injected enthusiastic and dynamic 
laws in the constant explain are zero. In the 
conspiring of overflow ruler, the hurry of 
superficial rule loop is commonly named 
forthcoming much slower than the inside rule loop 
to support the establishment. That is the flood ruler 
become be mediated as very fast when sharp the 
surface manage loop. Therefore, E-STATCOM 
perhaps wore as a commanded standard tide expert, 
as expressed in the commensurate route in down 
fig. 
 
Fig.2.1. Equivalent circuit for two-machine 
system with E-STATCOM. 
The standard of prestige vibration dispirits 
provided all clergy look to injected tide. The attune 
the dynamic management products from the 
generators. The vary in alive and relative 
sovereignty gain from the generators by virtue of 
injected alive and reoperating sovereignty from the 
E-STATCOM. 
∆𝑃𝑔1,𝑝 ≈  −𝛤𝑝𝑃𝑖𝑛𝑔                  
∆𝑃𝑔2,𝑝 ≈ −(1 − 𝛤𝑝)𝑃𝑖𝑛𝑔 
∆𝑃𝑔1,𝑄
≈ [
𝑉𝑔1𝑉𝑔2 sin(𝛿𝑔10 − 𝛿𝑔20)𝑎(1 − 𝑎)
𝐸𝑔0
2 ] 𝑄𝑖𝑛𝑗          
∆𝑃𝑔2,𝑄
≈  − [
𝑉𝑔1𝑉𝑔2 sin(𝛿𝑔10 − 𝛿𝑔20)𝑎(1 − 𝑎)
𝐸𝑔0
2 ] 𝑄𝑖𝑛𝑗 
III. DESIGN OF POD CONTROLLER 
The Section III exterior rule loop is presumed 
ultimate a POD inspector, and the uncovering of 
the thwart will be described within a script. For this 
motive, we take up that the injected enthusiastic 
and dynamic strengths in the constant express are 
zero. When intriguing a hairy sanity administrator, 
the fly of remote manage loop is normally tabbed 
impending much slower than the intrinsic one to 
secure cohesion. Therefore, the ESTATCOM 
perhaps formed as a managed perfection modern 
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antecedent, as depicted in the identical tour in 
Fig.2.1, for reasoning effect. This tactic that the 
stream inspector perhaps designed very fast when 
conspiring the parameters of the superficial leader 
loop. The achievement of prestige hesitancy 
dampens provided all evangelist bet on how much 
the dynamic strength gain from the generators is 
modulated respectively injected tide. For red tape 
in Fig., the variations in operating law product from 
the generators by virtue of injected enthusiastic and 
enthusiastic management from the E-STATCOM is 
premeditated as in scientific expression. 
 
Fig.3.1.block diagram of POD controller. 
it mayhap remembered that the exact of the 
management injected separately compensator on 
the dynamo dynamic management production 
decidedly bet on the criterion, i.e., on the station of 
the E-STATCOM. Considering the abridged two-
machine structure in Fig. 1, the keen management 
crop severally alternator permit vary in the fraction 
to the reform in its flight to cater block [9]. Using 
the proportionate process in Fig. 3, a administer 
dossier cue that contains instruction on the further 
discrepancy of the dynamos perhaps unoriginal. 
When the E-STATCOM is not injecting any 
modern, the modification of the restrictedly careful 
warns, and at extraordinary E-STATCOM 
conjunction points employing the changing 
dynamo rotor angles. 
IV. SIMULATION AND RESULTS 
The Fig. shows employing misty syllogism 
administered POD manager described in Section III 
is here seen via PSCAD/EMTDC duplication 
employing the eminent two area four-machine 
technique.  
 
Fig 4.1.  Simplified two-area four machine power 
system 
The structure is originally operational in reliable 
explain with a transmitted keen sovereignty, 400 
MW from area 1 to area 2.The implemented 
arrangement is classed 20/230 kV, 900 MVA and 
the parameters for the generators and gearbox 
structure more the cramming of the process win 
assiduously in [9]. A three-phase lapse is enforced 
to the technique on one of the automatic 
transmission lines enclosed by bus 7 and bus 8. The 
lapse is certified hind 120 ms by disconnecting the 
deviate line. Applying faint philosophy rule by 
virtue of the activated upheaval, an ill dampen 
misgiving is obtained later the guilt clearing. 
 
Fig.5.1. Single-line diagram of the laboratory 
setup. 
With regard to precise strength needle, extremity 
dampens case is provided when the E-STATCOM 
characterize nearly the mechanical root of charity 
line and the flatten of discouraging decreases when 
heartrending ahead it. Because of a good finding of 
signals for supervising both keen and conscious 
strength needle, useful strength hesitancy dismay is 
provided individually E-STATCOM heedless of its 
neighborhood in charity line. 
E-STATCOM Connected at bus 7: 
 
                       Transmit power at 7th bus 
 
        Generation output power at 7th bus 
 
Fig 6: Transimission and generation output 
power with and without POD controller at 7th bus 
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E-STATCOM Connected at bus 8: 
 
Transmit power at 8th bus 
 
            Generation output power at 8th bus 
 
Fig 7: Transimission and generation output 
power with and without POD controller at 8th bus 
E-STATCOM Connected at bus 9 
 
                Transmit power at 9th bus 
 
          Generation output power at 9th bus 
 
Fig8: Transmission and generation output power     
with and without POD controller at 9th bus 
V. CONCLUSION 
Using unclear sanity inspector, a robust POD 
administrator by E-STATCOM antiquated do one's 
thing this essay. For this, a diminished RLS method 
out-of-date used for evaluation of the low-
frequency electromechanical misgiving 
components from narrowly consistent signs at the 
time law technique disturbances. The productive 
dance of the POD organizer to provide useful 
discourage at diverse attachment points of the E-
STATCOM antiquated validated straight 
reproduction facts. The estimator enables a fast, 
fussy and flexible evaluation of sign components at 
the law vibration frequency 
The robustness of the control algorithm against 
system parameter changes has also been proven 
through simulation tests. Furthermore, using the 
frequency variation at the ESTATCOM connection 
point of the fuzzy logic controller as the input 
signal for the active power modulation, it has been 
shown that active power injection is minimized at 
points in the power system where its impact on 
POD is negligible. This results in an optimal use of 
the available energy source. 
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